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la ASSTSACT 

This final report describes the solar energy hot water system installed in the 
Days Inns of America, Inc., Days Inn Motel (120 rooms) 1-95 and Cagle Road 
Jacksonville, Florida. The solar system was designed by ILI* Incorporated 
to provide 65 percent of the hot water demand. The system is one of eleven 
systems planned under this grant. Water fin the Solar Energy Products, Model 
CU-SOww liquid flat plate collector (900 square feet) system] automatically 
drains into the 1000 gallon lined and vented steel storage tank when the pump 
is not running. Heat is transferred from storage to Domestic Hot Water (DHW) 
tanks through a tube and shell heat exchanger. A circulating pump between the 
DHW tanks and heat exchanger enables solar heated water to help make up DHW 
standby losses. All pumps are controlled by differential temperature. This 
system was turned on .Itmc 19, 1979. The solar components were partly funded 
($15,623 of $31,823 cost) by the Department of Energy under Grant EG-77-G-01- 
1632 with the technical management being done by NASA /George C. Marshall 
Space Flight Center, Huntsville, Alabama. 
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SOLAR ENERGY SYSTEM 


The solar energy system Installed by ILI* Inc. at the Days Inn Motel, 

Cagle Road, Jacksonville, Florida was fully operational June 19, 1979. 

The Installed system Is for the production of hot water which will be 
supplied to the 120 unit section of the Days Inn. The hot water Is for bath- 
room associated loads, I.e., showers, baths, shaving, i»tc. On the roof 960 ft^ 
of modular collectors are mounted In steel frames. The modular collectors are 
copper absorber plates painted flat black, the glazing Is water white glass, 
the absorber plate Is Insulated on the back. All this Is packaged In an 
aluminum box. The collector array piping Is reverse return, graded to drain 
all water In the collectors and piping Into the 1,000 gallon storage tank when 
the collector circulator pump Is not operating. All piping Is type L hard drawn 
copper tubing isolated with dielectric unions at copper/galvanized Interfaces. 

The storage tank In the mechanical room Is 1,000 gallon nominal capacity. It 
Is not a pressure vessel so It Is vented through the top to the atmosphere. 

The tank has been sand blasted and lined with two coats of a USDA approved potable 
phenolic lining. The pumps are end suction centrifugal, 115 VAC, 3500 RPM open 
drip proof construction. The zone valves at the hot water tank are by TACO. The 
controls are by ILI, Inc. The 1,000 gallon tank Is Insulated with 3" of urethane 
and enclosed In a stud/sheetrock enclosure. Piping on the roof Is Insulated with 
expanded closed cell rubber and piping In the mechanical room Is Insulated with 
Jacketed fiberglass Insulation. During drain down two vacuum breakers admit air 
to speed drainage and prevent any vapor problems. 

When the absorber plate of a specific collector becomes 12^F wanner than 
the bottom of the 1,000 gallon tank, the collector circulator pump turns on 
removing water from the 1,000 gallon tank to fill all the piping and collectors 
and begins to remove the heat from the black copper absorber plates. When the 
temperature difference drops to 5°F, the collector pump turns off and all piping 
and collectors on the roof drain back to the tank. 

Currently there are 3 - 120 gallon hot water tanks that serve 120 motel units. 
At the bottom of each tank Is a sensor continuously monitoring the temperature 
there. Also a on/off valve Is associated with each of the three tanks. When the 
temperature at the top of the 1,000 gallon storage tank Is 30°F greater than the 
temperature at the bottom of any of the 120 gallon tanks, two pumps turn on and a 


valve opens for each 120 gallon tank whose bottom Is 30®F cooler than the top 
of the 1,000 gallon tank. As the 1,000 gallon tank Is non-pressurlzed and the 
domestic water lines are pressurized, a heat exchanger is used to transfer stored 
solar energy to the domestic hot water tanks. The first of the two pumps moves 
hot water from the top of the 1,000 gallon tank through the shell side of the heat 
exchanger where the heat is to be removed then back to the bottom of the 1,000 
gallon tank. The second pump moves water from the bottom of any or all three 
of the 120 gallon tanks through the tube side of the heat exchanger where heat 
is added. The water is returned through an activated automatic valve to the top 
of the 120 gallon tanks. When the temperature difference decreases to 150F, any 
respective 7 one valve will close. 7cre valves have been given the signa’ 

to close, t^e two p'jrips automatically turn c^'’. This all occurs independent of 
what the solar collection system may be doing. 
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PREOiaEO SYSTEM PERFORMANCE 


MONTH 

BUILDING 

LOAD(MMBTU) 

SOLAR 

SUPPLIED (MMBTU) 

% SOLAR 

JANUARY 

34.25 

18.73 

55 

FEBRUARY 

34.25 

21.50 

63 

MARCH 

34.25 

23.87 

70 

APRIL 

34.25 

26.30 

77 

MAY 

34.25 

26.42 

77 

JUNE 

34.25 

24.91 

73 

JULY 

34.25 

25.59 

75 

AUGUST 

34.25 

25.06 

73 

SEPTEMBER 

34.25 

21.89 

64 

OCTOBER 

34.25 

20.73 

61 

NOVEMBER 

34.25 

18.27 

53 


DECEMBER 


34.25 


15.45 


45 
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MAINTENANCE 


1. MONTHLY CHECK SIGHT GLASS. When the tank Is hot and the collectors are 
drained (end of a bright day), the water level observed In the sight glass 
should be below but within 1” (one Inch) of the bottom of the black tape. 

If the level Is over 1" (one Inch) below the bottom of the black tape on 
the sight glass, water should be added. Add the water through the drain 
valve on the suction of the far right pump In the control box. Connect a 
hose between this drain valve and a spigot in the room (there are four to 
the left of the large tank). Open the valves at both ends of the hose and 
leave both open until the water level observed In the sight glass Is even 
with the bottom of the black tape. Turn off both valves at the ends of 
the hose and remove the iDseto prevent tampering or overfilling. 

2. bi-monthly check AUTOMATIC VALVES. This test will determine If the valves 
are stuck open. Switch the bottom three small switches on the left side of 
the grey control box to the middle position (OFF). Walt about I minute. On 
the side of each green valve operator Is a black lever. Move the lever to- 
wards the pipe and then away from the pipe - resistance should be felt 
moving the lever towards the pipe ( you are manually opening the valve). If 
the lever will move only about half way and then stop - the valve Is frozen 
shut. If r.o resistance Is felt moving the lever - the valve Is frozen open. 
Repeat for all three valves. Now, switch the three bottom left switches to 
the HAND positon (push switch to the left). Wait about 2 minutes. Operating 
the same levers on the valves, no resistance should be felt. If resistance 
Is felt pushing the lever towards the pipe the valve is not opening. If this 
condition exists see If 24VAC Is being delivered to the actuator (green box 
on valve). If 24VAC Is being delivered,, replace the actuator. If 24VAC Is 
not being delivered consult ILI, Inc. After completion of this test, return 
ALL the small switches to the AUTO position (far right). 

3. CHECK CONTROL CARDS. If operation Is questioned. Insure all switches are In 
AUTO position (far right). To check, the sensor at the bottom of each tank 
Is put In ice water - the light corresponding to that sensor should turn on 
(If It Is out); put It In boiling water - the light should turn off (If It Is 
on). The bottom 3 of the 4 small red Indicator 1anf« correspond to the tanks 
- 1, 2, 3, respectively from top to bottom. 

4 . PERIODICALLY RECORD TEMPERATURES. Record at least monthly. Pick a clear day 
and record every 2 or 3 hours. This Is a record operation of the system and 
will help Identify any problem that might otherwise go unnoticed. 

5. PUMP MOTORS. The motors and pumps are permanently lubricated and require no 
oiling. A pump seal leaking will cause a wet spot on the floor. A burned 
out pump motor will Illuminate one of the three lamps on the front of the 
control box when the pump Is signaled to turn on. To turn the pumps on, 
first Insure the breaker Is on and the power switch Is on. To manually turn 
on P-1, switch the top small switch to the far left (HAND POSITION). The 
small red llte below the switch should turn on along with the pump. Return 
the switch tc the far r<ght position AUTO POSITION). Switching any of the 
other three small switches to the (HAND POSITION) will operate P-2 and P-3. 
Return the switch to the far right (AUTO POSITION). 

6. EMERGENCY TURN OFF, The switch at the top left of the grey control box 
will disconnect all power to t‘e solar unit (FAR RIGHT IS OFF). 
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place if renijired. If not, return the 
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TIME & COLL. COLL. SHELL HX SHELL HX TUBES 

DATE IN OUT IN OUT IN 

1:15 pm 1380F 1460F 1450F 1380F 130°F 

6/20/79 


2:05 pm 145°F 153*»F 15J®F 143®F 130°F 

6/20/79 


2:52 pm 147®F 157®F 151®F 143°F 130®F 

6/20/79 


5:24 pm 137®F 139°F 132®F 125°F 

6/20/79 


* ~3 


TUBES HX COLL SHELL TUBES 

OUT aP fiP aP 

1370F 16 psl 9 psi 20 psi 

141°r 16 psi 9 psi 20 psi 


140<>F 16 psi 9 psi 18 psi 

132°F 9 psi 18 psi 



section III 
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EQUIPMENT 


PUMPS 


1 - 

BELL B GOSSETT 

1535 • 351S 

115VAC 

2 - 

BELL I GOSSETT 

1535 • 352S 

115VAC 

VALVES 




3 - 

TACO 

#557 

24VAC 

TANK 




1 - 

ILI. Inc. 

1000 Gallon Rectangular 

Lined 

HEAT EXCHANGER 



1 - 

ILI. Inc. 

Shell and Tube 1000/1000 


CONTROL CAROS 



4 - 

ILI. Inc. 

SCI 10# Olfferentlal Controller 

SENSORS 




8 - 

HONEYWELL Sensors 

C773A / C773C / C7730 


COLLECTORS 




30 - SOLAR ENERGY PRODUCTS Collectors CU30 - NU 


ILU Inc. 

5965 Peachtree Corners East 
Norcross. GA 30071 
(404) 449-5900 





Bulletin B-308 


Series 1535 
Uni-Built 

Centrifugal Pump 

A close-coupled industrial pump fabricated tc exacting specifications. 
Featuring heavy-duty ball bearing motors. Bronze fitted construction, 
stainless steel shafts. For applications on cooling towers, refrigeration, 
industrial and general service. Available from stock— distribution points 
located throughout the United States. 
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BELL & GOSSETT ITT 

FLUID HANDLING DIVISION 



B&G Series 1535— Uni 



. V*lu(« Oa«k«l 
■ Valuta Cavar Caeacra* 



Saal Aaaaiahl|r 


Im^allar Lack Waakar 


Im^allar Lack Mut 
“Namlla" Saat Inaart 


liapallar (tnclaaae) 


Valuta Drain Plug 


Construction Materials 


rOM PARTS IN CONTACT WITN FLUIDS PUMPIO 


Votuts Cast Iron • 

Brackst Cast Iron . 

Impsllar Brass 

Impstlar Kay Steel. 

Impeller Loch Washer Steel . 

Impeller Loch Nut Brass 

Bump ShafI Stainless Steel 


SEAL ASSEMBLY 

Seal Cage Brass 

Bellows Synthetic Rubber 

Seal Ring Carbon 

Spring Stainless Steel 

Seat Insert Remits 

Seat Insert Gasket Synthetic Rubber 
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TOTAL MEAD IN FEET 
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ZONE VALVU 


EFFECTIVE: May 16. 1971 
SulwrwdM IS 1004 1, Did . 2/1/69 

AmXATION 

Tha Tocr ian« Volva i* on alactricolly oparolad volva u»ad for tona control of HydrOitic 
Hooting and j> Cooling Sytt mi It controli tha flow of wolar in o room or lono in raiponta 
to tf«a da '< • >f tha room or ion* tharmoilot Thii vohra it o praciialy modo davica ond 
muit ba in>,u:.«d with cor. 


RATINO 



*61. %|" 

•71-1- 

Working Ffanyra (FSIQ ot Volva including Fump Hoad) — 

••r-f 
i23 FSi 

WVfS 

17>-tV«" 

-UJ li. 

AAaiimum Oifforanliol Acroii Valva 

( Fump Head Feat 

of wolar 1 • — 

ISO Ft 

63 Ft 

63 Ft. 

Eacommondad Tamparalura Ronga 

— Mo* — 

240 F 

240 F 

240 F 


Min. — 

40 F 

40 F 

40 F 

Elactricol Rating 

Ampi. — 

10 Mai 

10 Moi 

1 0 Moi 


Volli — 

24 

24 

24 


NUMiER 

1 

ISK 

I0-4 

-1 



Mn 

i 

now aataot — gmi 


aoiaa. aooa ntau vaivi 

MIT %lf aiM lOMV. 

J n , tac. 

4 tl. tar. 

• n. am. 

a ft. aa*. 


2 

3 

4 

3 

10 


4 

6 

7 

S 

20 

r 

• 

10 

13 

13 

70 

I'/k" 

12 

13 

If 

21 

160 


MtTAUATION 

Volvai ihou'd bo intiollad varticolly, to simplify raplocamant or claoning of tha laot, if avar 
" rvgotTvd~DT ioanp*fvTura doia. Tha varticol tmlolloiion parmiti drawing a vacuum m tha 
lyitam and raploong or claoning tha laat without draining tha lyitam. 

Volvo may ba iwaat into tha lina without toking apart, providad, cara ii tahan to pravont 
ovarhaoting Follow thaia iimpla initrwctioni; — 

1 Uia a torch with ihorp, pointad fioma 
7 Claon lurfacai thoroughly and uia a good grodo of flu« 

3. Um 10-30 or 60-40 loldar. If grodai of toldar raquirina Mghar tamparoturoa ora 
uiad, luch oi lilvar toldar, tha volva muit ba diimonttao. 

4 Avoid oacoMivo uia of ffuji. 

THERMOSTAT 

Uta a No. ioa Toco Tharmoitot ( deiignad ipacificolly for Toca-Iono Volvai I with Hoot An- 
ticipator lot at " Q " Othar luiiobla two wira (SPST) Tharmoitoti may alio bo uiod 
if Haot Anticipator con ba lat ot 0 9 Ampi to match volva rating. 

TRANSFORMER 

Uio a No 5d9 Toco Troniformor or oihor mako ratod at MS 34V-40VA Ono tram 
forma* con occommodota o moiimum of 3 Toco Zona Volvai 

MANUAL ORENSNO UVER 

Far grovitv circulation thru volva, puih lavar in Fowar Hood oH tha way dawn. Fuah ba ch 
up to raitora to outomatic oparetion. lavar rrtovai aoiily whan valva il opan. EaiiMonca li 
oncountarad whan volva ii cloiad. 

CAUTIONi Addition of cartoin chamicol odditivai to lyitami wtiliilng Taco a^uipmant, voidt 
tha worranfy. 

MIF><MT ANf~NOTi 

Navar ramovo Fowar Hood whilo tharmoitat ii calling for haot. If nacaaaory to ramova Fowar 
Hood, mova tharmoitat to lowait lotting, wait o mmiAa. than procaad. 

TACO, INC. 

1 1 60 Croniton Straat Toco Haotari of Canada, ltd. 

Croniton 3W0 Lanworth Driva 

Ehoda lilond 02920 •• u»* Cookiwlla, Ontario 
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Honeywell 


THE C773 IS A PLATINUM FILM SENSOR 
WHICH HAS A POSITIVE TEMPERATURE 
COEFFICIENT. ON A RISE IN AMBIENT 
TEMPERATURE THE RESISTANCE OF 
THE SENSOR INCREASES. 


□ C773A containi a tingle lenaor for ttorage 
tank or solar collector mounting. 


□ C773B contains a double tensor for storage 
tank or tolar collector applications. 


□ C7'*TC contains a single tensor with a flat- 
tened end and mounting hole for easy solar 
collector installation. 


U C773D contains a double sensor with a 
flattened end and mounting hole for aasy 
solar collector installation. 


□ Available with a medium or high ambient 
temperature range (specify whan ordering). 


□ Immersion well and remote sensor wiring 
compartment available separately. 











IMfOMTAMT 


TMI VCCIPICATIONS OIVIN IN TNII nmiCATlOK DO NOT INCLUOf NOAMAL MANUFACTURINa TOLIRANCU. 
TNIMFORi, THU UNIT MAY NOT MATCH TNI LIITiO VfClMCATIONSf XACTLV. ALBO. THIS RROOUCT l«TI«TIO 


AMO CAUBRATIO UNOIR CLOSfLV CONTROLLIO CONOITIONS. 
MANCf CAN M IXRICTfO II THOM CONOITIONS ARI CHANCED. 


AND SOMi MINOR OIMIRtNCIS IN MRIOR 


1 


TRADELINE MODELS AVAILABLE: 

(T77SA T«B(Mratuf* Smuot. Sloila Moaor nounti in 
MonM* tiak uMog inuiMnioa «wU or on ooUnctor 
with Mcwinting d^. 

C77SB TwnpsrMur* Senior. Doubli Miuor mounti 
in itoragi tink uMag inuMraon wnll or on ool 
Isctor with mounting dip. 

C77SC Tunparatui* Snoior. SingU Mnior hat flat 
taoad and with mounting hole for ooUactor 

C77SD Tamparaiure Sanaor Doubt# aaior hai 
flattan^d and with mounting hola for collector 
inauUabon 
LEADWIRE 

C773A,C-iwo black 18 inch |<tS7 2 mm), No. 22, 
NEC Clan 1. 

C77SB,D-two black, two whiti, 18 utch (4S7.2 
mm], No 22 Rranded, NEC Clan 1 
TEMPERATURE RANGE Mkiw SO to plui 4S0 F 

[aynua 46 to plu* 232 Cj 


DIMENSIONS. Sea Figs 2 and 3 
ACCESSORIES: 

Immernon Wall -for mounting nnaor in Morafa 
tank. Sea Table 1 and Fig. 1. 

Remote Sanaor Wiring Compartment -for wiring 
atoraga tank aanaor, Part No. 1 1 1692F, 



FIG. 1-TANK SENSOR INSERTED IN IMMERSION 
WELL. 


TABLE 1- IMMERSION WELL TABLE 


IMMERSION 

LENGTH 

INSULATION 

LENGTH 

SELECT WELL M 
ORDER NUMI 

ATERIAL AND 
)ER BELOW 

in. 

mm 

in. 

mm 

wr 

1/2 NPT 

ren 

3/4 NPT 

• 1 Airikc 

1/2 NPT 

mm 91 BKW 

a/4 NPT 

3 3/8 

86 7 

11/2 

38 1 

121731A 

121371B 

121371E 

121371F 

3^3/8 

85 7 

1-1/2 

38.1 

- 

121371K4 

— 

— 

3-^/8 

86.7 

3 

76 2 

121371L 

121371M 

— 


3-3/8 

85 7 

4 

101 6 

122554A* 

122555A4 

— 

— 

6-3/8 

138 5 

4 

101 6 

172664B4 

1 226568* 

- 

- 

8 

162 4 

1-1/4 

31 8 

1126 20BB 

- 

- 

- 


*Hai plattic ilaava oo iniartion w«il cxmiiwu*# am Pf S 



WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number. 

2. Aooaaiorm (immerwon well ramow aanaor wiring eompartmant) 

IP YOU HAV( ADDITIONAL OUfSTIONS Nf ID TURTHtn INFORMATION. OX WOULD LIKi TO COMMCNT ON OUR 

PNooixrrs on unvicts. iliasc whiti on fwoNf . 

1. YOUR local HONtVWSLLNISIOiNTIAL DIVISION SALit OFFICE ICHICK WHITE FACES OF FHONi DINECTORYI. 

2. niSIOENTIAL DIVISION CUSTOMSR SINVICE 
HONEYWELL INC.. ISM OOUOLAS DRIVE WORTH 
MINNEAFOLIS. MINNESOTA SS422 (SIE) S43-7S00 

UN CANADA-HONEYWELL CONTROLS LIMITED 740 ELLESMERE ROAD, SCARBOROUGH. ONTARIO M1F ZVSI 
INTERNATIONAL SALES AND SERVICE OFFICES IN A!.L FRINCIFAL CITIES OF THE WORLD 


« 
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FIG. 2-C773A.B OIMINSIONS IN INCHES (MIL- 
METRES IN BRACKETS). 


KM |M> • Ml (LMii UMnnatt 



KM |<() I Ml mnm LlAOaiMI M TMt C»MOm.* 


FIG. 3-C773C.O DIMENSIONS IN INCHES (MIL- 
METRES IN BRACKETS). 


INStALLATION T77T 

- T - — 


CAUTION 


1. Installar limit b« tiunad and txp*h«noad. 

2. Diaconncct powti luppiji Mort connicting 
wtnng to prawni aUctrioal ihock or aquipmant 
damaga. 

S. AJwayi conduct a thorough chackoutaioutlinad 
In tba initructioni m?h tha primary control 
whan uutallatton ii oomplata. 


LOCATIOI^ 

Follow tha lyitam manufacturar'i racommandationi 
for tha bait location of tha Mnior Each lanaor should 
ba located ao that it axpanancai tha most useful tana 
paiatura for proper lyttam operation 

MOUNTING SENSOR 

Mount C773A.B as a storage tank sensor using an 
unmariioo wall as follows: 

1. Drain system fluid to a point below tha sensor 
fitting 

2. Screw tha wall into tha threaded fitting. Use an 
approved pipe dope or Teflon tape to saal tha threads. 

3. Refill system and check for leaks. 

4 Insert tha sensor probe into tha unmarsion wall 
until it bottoms Sea Fig 1 

5 Attach retainer clanip over groove on wall spud. 
Fit wues in damp groove and lightly tighten screw Do 
not overtighten 

Install C773A.B as a collector tensor using the mount- 
ing clip providad and No 8 screw Mount C^73C,Dasa 
ooUactor sensor using the flattened and with mounting 
hole and a No 8 or 1 0 screw 

Temperatures in excess of 450 F |232 C| will damage 
tha sensor. Shield the sensor against possible overtam- 
perature oonditions prior to system op^.ation. Do not 
mount collector mnaor to collator f!i>'j chdrin»lt. 


WIRING 



’7777rr77777rm7Tr77frrrry77rr 

WARNING 



Shield tha sensor against poesiWa ovartam- 
parature conditions prior to system operation. 
On uncased collacton mount the 
laadwires down to kaap sanaor from 
lating water. 

Mira additions to the laadwires must be capabla 
of withstanding a temperature of 460 F (232 Cl . 


All eriring must oomply leith appboabta oodas and 
ordinanoeL Tha C773 can be used for numerous appli- 
oatioos in solar energy systems Fig. 4 shows tha sensors 
wired to an R7412 Diffarantial Tatnporature Controllar. 



FIG. 4-MIHING C773 TO R7412 DIFFERENTIAL 
TEMPERATURE CONTROLLER. 







ft 


For tte C77SB ami C77SD TvipmiiM Swan, 
Um two MtA iMtlwtm baloiif to om mmdt Mi tka 
two whita laadaruas baioog to Um othar aMO>r. 

tf tka amount of hum oabto uaad aaoaadi 100 faat 
(SO S m|, ua» No. 14 arira and 9rouodad matalkc con- 
duit or turn oonductor dualdad onUa Coauot the duatd 
M oonduit to ground at tha controllar. Groundad matalic 


It or 


M) 


d oabta (auok at Mdu 4742 or a«idr- 
poMibla radm fra^aauy dpml Imm- 


Ranriota Sanror Winng Cotn|»artiMni (Fart No- 
ll 1892F) It araiUbta for tank mnaar wiring (ma 
Accaatonat) 


OPERATION AND CHECKOUT 


OPERATION 

Tha C773 u a piaunum fUin aanaor padugad in a cop 
par oapaula The tanaoi hat t pontiaa lamparatura ooaf- 
flciant; on a nta in ambiani tamparatuia tha ramtanoa 
of tha aanaor inoraaaaa (F^ S). 


CHECKOUT 

Maka oartain that atch aanaor it tacuraly mounted 
WhM obaanhng tha lyitam m oparation, ckaok that tha 
tanaon ara u orractly tooatad. Each aanaor duiuU ba 
kxBtad ao that it anparianaat tha moat uaaful tampara 
turn for proper ayatam oparation. 

To datarmina tha temparatura which tha tanaM la 
axpatianoiag, uaa a kjgh raaatanaa ohnunetar (20,000 
ohna/volt or giwtar) to maaaura tha rahtianae of tha 
aanaor. Thia maaturamant mey ba oonaartad to a tam- 
paratura raadug uang Fig. 5. Check a variaty of tampara- 
tura locationt to maura that tha aanaor reading it pro- 
viding tha moat accurate temparatura for proper ayaiam 
oparation 

If tha tmaora ara not providing oorract tamparatuia 
raadinga bacauaa of location, changa tha location and 
mount proparly. 



FIG. 6-CONVERTING SENSOR RESISTANCE INTO 
DEGREES F (Cl. 


HONEVWfLL MINNEAPOLIS MINN SS40t INTERNATIONAL Siln OTrictt in Ml piinripal ritm of lh« tworld Manufact-irvia M 
Auilrdi* Cinida Finland Frim.* Gvrmanir. Japan Uaaico Natharlanta. Spain. Taiwan. Umtad KinvAovi. U S A 
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FEATUBES: SUNFIRI 
SOLAR CO^LECTO 


CU30-WW 


MATUM VIATVNN — Th« StwiHfvA '‘CUM •! cu'«*«#v d«t>v «a 
and con»irvx.««d o( rinati ouuNty moiiioi* to ovttoniXMji* 

Pdrtormonc* wito o maiimtyr mooc* lit* •<(i«c*ur<cv 

• WfOIMAWCI — Out (X*«onc«ii d«t'g' ototn oorr<r< ’«« 

coppof tkMt htimt mm^rwucOtt »npon3m1 mlo o tv<gniy conduriN* 

aluminum •(trucl«>jMi>ng cKiiad c«« >tocv<iriu<Oi* mtuiolton ■ .gn 
lfan*iTM$»ivlf, torni «>*d gioti cov«> pto<« ond a highly otMOipiiv* 
dure ;i*piotocaa*lngloa»tu<«auUiona'>ig'h»irTMj<p*iio<'nonc« 
(t«« TmI Anofyd* pog* Th* CU30 may r>« u»«J in op«n ex 
Ck>»*n twito wurtrtng piPMur** lo 1M p.*.l. onO fnotidm 

Wyrmol paifomianc* •toMUty to MO t. An ou't'ana hg 'oo'u'O 
Ol*tioCV/)Ciilhoadyn'<coJ loiig'' ^ChocipicxnakjrTWKrT. odnjjoo 
tfomoiwni Thohrir'ioiiMgrxiitionndouj'iMltoi tflO<^J*'^ O'd ^rvXNi'y 
inmount'hg in«* •'.#< »r<* tooth o' .''og'u'od for* hg optx'cotion 

• DUOAOIlirr • Tho (jrudiiod oiummum licimo non log'o 1><yg 
lomijoino gnu it.jvO' pn*# «»fjioi '•yitluni cOtoO Coii 'Muiotion 
and coppo' tio« ptiiKi j»«avt cM p'oxoo to< joi'g'^ to'v. « ii<« ot 
M roort, w>^on p'opoih opo'otoo 

• trOUCniRAl INTfOtiTY - l'«ClJ10iO''OtcO«octo'ia» tot gnwl 
to »yith|lijni1 a *'ncj ioo<1 nt 1 JC AlPtt 

• lAtl Of INtTAiLATIOM — Ay t<u><t mnogovyovt Q'o C'.ppoi cam- 
potiblo with »to»'ao"l .'jHjmoi' g c 'mpono'’". P'OC'iCoi o'd 
Itondord ho-v <iari<w .Tu'CJt T*-# ''amovyoli -1». gn ' 

ClljOot O conlihjOui tt. go oith ningo and moyil ng 

•yttoni to piovi>~'o lof tott ooty ihtioilotion onrt 
groo' ti*iib,|if, ,n c 5«oct0' pot't.oning 
onrj luppor* 

• MOY)CIA0t'/i V — Con*oniont one) 
umpi'f oo to'vci'vg con do 

OCCOmplitnoO <yin- 0<’iy > 

occotl 'MOog r>m . ^ ^ 

Iroot ol col#c'o» _ ' // /' 


UMtnO WAttANTY 

lh« tonPiod '* Cl)30 SolO' Cotoctoi i| wononmi ogomM dolocti 
in rtmonult and oOtkrrvjrotMP tof >iyo yooft tram OOtO Ot purChOM 
loiropt to' "oo/o oul'iogo gtjit D'ootago and Oomogo Ouo 
to aggroti <o hwjt tiontto' ituxJI 


K>i A# ytyioo- •oooot'Ti i*«c .txMMoi sthAva . ir-< 


f*Mt 3r7-4A77 
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•K3» tuC» t)OTt*>" 

Ihatmol Conductivity C 09 I’j.in W 2*t 
Flomo tprooa CkiMiftoatton ^0 
Wroigtit 7 C ut 

muon UM: Ma'o io' inoc* or and dei gn con»,,i«falion» allow 0 '> •> 
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{■loprj 

O' 'N» 
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I4J dni'jnwd Ic ^,rn on, i*r''On of ''3mov,oll Aluminum 
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odius*m-« momling (from 0* lo 90* ♦) Wo ghl 9 0 Ibl 
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•out INItOV OWJOOCT*. INC • 13M N W ttti Avo . Oo1n«ovNto *1 1 ! 


OVWOI ONMNStONt 
AMOATUM AMA (og N ). 
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OOVIttlATI 


«• & • 41 S • 2 
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32 67 

ito 
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Covo- po'« butipn UV ilobio 

AACttUTI 
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Wolgni tj bioi 

••AAMWtAU. tAniN. AMO MUUJON 
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SPECIFICATIONS: SUNFIREO “ QU30-WW 
SOLAR COUECTOR 
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Domestic hot water systejs^s warranty 


I. SYSTEM warranty 

Mar Inargv Prodticlt, lire, woftont. iti So'ut Domcilx Hni w jiui Str»U*rns 

with th« following condilioni anO limiloliont 

A. Certditlont et Syttam Warranty 

1 Thu wanonty is emendea to consumfis wlio puicnose Soku 
Domestic Hoi Woiei Systems diiertly liom SIP o' I'om oiiy ol SIPt 
Auihofired Deoieiships ond to all suPs«‘duenl jwiieis ot ii»*se 
systems so long os the system femoins in its ongriol msialidlion 

2 This wQitanty covets AjthoilMd installations only wtw*n they oie 
inslalled opetaled ono inainlainea occoiamg lu ttie piaceduies 
desctibed in the STP Inslollalion Opeialion ontl Mamlenonce 
Monual ana the Auttion/oa Sf P Deoiei Policy Mu.iuai 

3 This wo'fonty covets Ur«authoi1ted installations only whoti itioy aie 
nstoUna operolea and moiniomed occotamij lo Itio pioceduies 
desctiPed in Itie Sf P Irsiallalion Opetalton ai d Momleiioncf 
Manuol 

4 The Warranty legistrotlon Card lot Sunlit. >a '“-'f ntti jy Sysietns 
must be signeo otid completed by itie Pi. u nosei and Itie Inslollei 
and teiutned by the Putcliasei wthin (t J) dtiys ot tin* coiTipi**iion ol 
each ol 'he tequued Waitanty vaiidoiion inspections 

5 The Warranty Volldotton intfectlon Ijtm must be coriple'ed by 
the inslollei oppioved by the Putchosei and leluitied withm (10) 
days ol completion ot each ol me wananty Vaiida'ion Inspections 

t. yarage el System Warranty 

1 Aulhortted InttoHotlorM 

Aottonty OOP s when iho system is insicined by an Authonred SEP 
Deoiet p'Oc>efiy licensed to insioli Scilot Domestic Mot Water Systems 
o One yedf iji worianty tiom dote oi initial installation completion 
ogoins* 'oilute ol 'tie Soloi System, including any component ot 
assembly wtime such taiiute is caused by a detect m matenols 
manuiQCluie nsioilalion ot cotios'on ol 'tie obsotbei piale ot 
cooinni pesvogas This wanonty covers the 'ul' cos' ol CKStts 
oboi shipping (to 'tie n'e) handling (necessoty ' temedy the 
deiecll tepiocemeril O' the sit<- (it necessrjfyl O'ld lie'd 
inspecliot (wiih n d 'edson jtiie time o' me compiomi to venty 
loilu'e esintii'S' piotiobie couse and deiemiitie coneci ve 
octi'}' t'y the Ajthortxed SEP Dealer | 

2 Unouthonzad Ihatallatlont 

Wattanty dpC'ies whet me system is msIdlieiT by o ptopotly 
licensed connocnt put not by on Authoilxed SEP Deoiet. 
o Oise yeor limited worronty tiom date ot initial installation 
conipiftion ogoitisi loiiu'e o' me sold' system including any 
compuiie'i' Ol Cssembiy vyhete such loiiute is coused by Q 
delect m moieiiois monufaciute ot conosion o' me dbsotbet 
plate Ol ci'.'io'it passages This wottanty covets itie tuli cost ot 
dll (Airts ath3 St ipfiing Mo me Silo) 

3 Un warranted Installations 

Sysitynis itiyiaiieif tiy uni. ei ,sed pe'Suntiei and ot mosc witn no 
buiid'iig iietm' 

II. COMPONENTS WARRANTY 

S wottonls the loll iw.ng cor ipntients ciiphg with each component s 

moiiulot tuier Pifdsy" lelet to Itie monuldc liiiei s wottanty catd' 

A. Collector pmited Warranty 


by a delect iri moiiiiiols ot manuioclure but not gloss bieoitage this 
worronty covers ItH- tuN cost ol dll ports labor shipping (to the site) 
handling (ner essory lo icmedy delect) leplocemenl o' mie site (it 
ner essdfy) orsd *s unollecled bycheinqeot owriership qs tong os the 
colie'i lot leeiums m Itie ong ivil iiislolld'ion 

MOTE. CoMecloi IS not wanonii J ogainsl damage tiom esposuie 
lo liee/e conditions 

■. Absoitser Plate and Coolant Possogos 

Solar Enorgy Products, Inc. warrants me Soter Inorgy Products. Ine. 

Collector absr.'tiei MoUr ond cooiaril passages lot o period ol I've 
years tiom the dole ol installation agomsl loilure due lo canovi an 
ONLY wlien in Closed Systems onginoi lluid and onv makeup consists 
(jl SO SO minluie ol Preslone It® maiiutocluied by Union Carbide 
Coip (or any coppei cempalitile t eat e«cnange llu'd os determined 
by Itie Copper Devek'pmeni Associolions) and dis' Hed water ot water 
testing Irorri V 4 to T 0 pn In 0()en Systems wa'ei f. v ng o ph 
between 9 4 did 7 0 is dccepldt ie this wdiior tv covers lor me liril 
yeor only the tun f osl Ol oH ports (including Itie r ,t n‘ lurnishirig o 
new jbsorbei pidie) loboi snipping (to the site r oedling (necessory 
Ip luniedy Itie detect) and lepldceme'.l ol the Mie (it riecessory) This 
warranty covets loi Itie second through fitth yean ' « lull ccsl ol oil 
ports (inc.luding Itie cost ol lumishitig a riew dtis^ 'tier plate) labor 
ond shipp ing to *he site The worronty goes witt " le collectoi and is 
unalleclod by ctKjngt ol ownership so long os I'le collecloi i imoins m 
tiie origii>9l insidlloiion 

C. DItterentlal Controls Limited Warranty 

tolarEnergy Products. Inc., and Haw'home industries warrant (etar 
Energy Products, Inc di'te'entidi contrrgs lot a period ol one year 
iromaoie o* purchase against loiluie due to delect in maienals oi 
manuloctuie ptovid.rig that me product has no* been reponed 
serviced altered subiectud to misuse riegiecl accident or impiopui 
inslollalion (by anyinne othei than the monulocturei) This worronty 
Covers 'he lull cost ot ports lobor or.a shipping qrd is unoflecled by 
Change m ownership so long os the conlrollei remains in me original 
inslollalion 

D. Pumps Limited Warranty 

tolar Enorgy Products. Inc., orid Grund'os Coip wurrani dll Giundtus 
Pumps sod by tolar Enorgy Products, Inc lor r' period ot olghtoon 
months from dote ol purchase ogomst failure caused by delect rn 
moioiidis or manuluciure proyided iha' they ore properly installed 
o'd jsed with manulocturer s recommendations and nave not been 
repairod or altered ouisrOe 'he Gtundlos Pumps Corporation lociory 
This warranty covers the lull cost ol all ports labor orsd shipping and is 
unollecled bv the cronge in ownership so tong os me pump remoms 
lO Its original inslollalion 

f . tioraga Tanks and tioraga Tanks With •ulH-ln Heat liohangers 
Limited Warranty 

tolar Energy Praducts. Inc., Mr If Mo Industries Inc Ruud 
Monjtoclunng Co and kheerv Manulocturing Co wonanl sion ige 
tanks Oi.d .loroge tanks with built m heal excho'igers sold by tolar 
Enorgy Products. Inc., (or o period ol live yeors Irom date ol 
completion ol inslali'.n on agomsl lo'iuie coused by deled in moleriol 
manulodure O' noturoi cortos'on provided that me heal enchonger 
soiulio'' is moinioine<.l per nstruclinni This warranty cove's the lull cost 
ol pans lotior jnd sh.pping and IS u'Kittecled by change m 

•iship so long os me storage lonki ond s'orage tanks with bjiit m 
enctsariger' remain in meir original ins'dllaiioni 


Solar Energy Products Inc wa"d' its 'tie Solar Energy Product^ Ine. 

Coliecio' i-'ud. ig jr"y cump.'jrien' oi assemb'y lot d period ol five 
years Irorr da’e i 'Sioiiolion ogo'nsr iinlu'e ol rtie collec'Oi caused 


owse 

heoi 

9t-. 


1 


III. AUTHORIZED »feP DEAUR 
WARRANTY 

Aoihuiittid Doaloit ciiic> re»pontibl« and otiligaied lo comply with all 
'i K < il stalM and l«Kleial coniumei waitonly '^quiiemi -niy 

liiikilkilKini miibl be pi-tlyimed bv pinpiMiy .n .mim'iI pen,o>int>i tn 
It t t'liltiiict' will! oil kiitiwngow >i<ing I tiililiiit; .vOinmu 


Auihoiiied tUf lieulei iii leypontibie and obhgo'od to bd adoquotdly 
•muii>d lo' crimpl<>lt>d iipetolicin% liability 

•tiiiiii III, . •.! Sid I 111 ' . nnd obtigott *(1 to ptirlorm 30 dciy 

A M '4 II • Ik »t i p y%i'iii»* n‘ 4 »«*L:l>on 111 U't* t‘Md of 36 & iloyk of sy%t(»ni 

I • 'f |lli»M*. 


WARRANTY SCHEDULE FOR SOLAR ENERGY PRODUCTS, INC., DOMESTIC HOT WATER SYSTEMS 


Sysleii' Inrliitling 
Al' t imponiMils 
tiiu.1 Assi'iiibln's 



Collft, lor 

At si>il>«»' Plvlli* 

Co' iliv't ftissodrs 

lilt -t Itif 

M(tj VeiuJiii 

Mig Vfiwtiu 

SIP 

Ml’ 


rJifteienlioi 
t'l inliois 


Stofoge Tank 
and Heat 
fycHangei 


Pumps 


Mfg VentJtn Mtg VeiKJof MIg Vendor 


Howythoino Giundlcs. Moi Ho 

SfP SfP l?H£fM SfP 



Aulli I Uiuiulfi 


INSUUATION 


WAKRANTY 

PI 6 IOO 


WARRANTY COViRS 
f AJLURI out TO: 

Delect Material 
Manuldcture, 
Installation, 
CORROSION: 

Absorber A 

Passages 


COSTS COViRfO 
RY WARRANTY; 

Ports 

Labor 

Shipping 

Handling 

Inspection 

Replace at Site 


SUSSfClUINT 

OWNiR 

COViRfO 


No' w iiion'oti when damnye is caused by use of unacceptable ttonslei tlu'd 


yVARRANTOrS NAMI 

S. 1 I I ■ t'lgv CiotKit 's inr 
i- . 1 . 1C s I’u'Tips Ct'ipt'itiliyn 
V I ' ' es Irtv 

s’HI i M \yott-i Ni'tifi'ig L'lviMon i I'y inv Co 
s’lll'l'i vyo'fi H<.tl'ing Uivisitin Cl's iiiv Co 


AOORISS 

t.’OSNW 8 "> Avenue Gun fsvilli- Il ,12601 
2 bb 5 Clovis Av*.iHie Clovis CAi^l 612 
18460 Sou'll M'les Rood Clevelniid OH 44128 
7600 Souin Aed/ig Avenue C’ t ogo II 6065 .’ 
7600 SvHi'li Kts 1 /ig Avenue t 'lu ago II 60652 


PNOM 

(904 1 377 6527 
( 209 ) 299 9741 
(2161663 7300 
( 312)434 7500 
( 312)434 7500 


© Solar energy ProductSy Inc. 

Supplier ol Solar Inergy tquipment 

120S N W Sth Avenue - Oalnesvllle. H 12*01 • (904) 377-AS27 

























































INDEPENDENT LIVING INCORPORATED (ILI) 
SOLAR ENERGY SYSTEMS 
CERTIFICATE OF LIMITED WARRANTY 


A A»IVt Vt AR WAHHAN1V 

t Ai h 1 1 I whit h ( t«nkii>u i>t fhi' t cnpiti^ ttoi ai 1«' trink . i ttntiiH unit 

kUHf It'll u lu>t kV.it PI tank iN.ilpi (till ami itkiittMium drvu P n vwiti i Aritiul hy l rut>* 4 >(''t(|pri| t luimi. Im III P in 
tip tr»P fiiini lll•l(•( Is III I'hiti'iui' ai>t1 woi kmaoktiip fii tivp Itii y«an> oi tm thr intip mamahipiI tiy flip om|}ki«i 
pguipiiipMi i«iii'tt.t.ik tdip' kviiii tipvp' ivthoiipi tioiTi |fm (lni« ol khi|Hti«ni Ami i1 tiu mi uium immipi hy 

iLi lii tip iii'*i'( t'kp tviii tip iP|i«iitiui at lilt PAiwup piiiviiitid that flip rtalac ti«a maipnai <i latitriiati ai- ttaiik 
(itiiipiuiM i i(ii,)i>k (iMiiki'ti u< ihp iv'iiickt ILi AuihtiM/«ui Haitaii Staticm lha ituiaiioM ul aaid t«pa« atalion 
tan tia oiiiaitiati tiy tpiaptuimiiu lAiaa l'-ikip 4tM 4tih 


0 1 Wl LVL MOiyiH COMPONIN1 WAHHAMIN 

1 .It fi kiMtii kV tIPi'i i »iMi|i|tnpm <k »«p' laiilPtl I'v i i I It' tH' iipn titim dplpi it >n niatpi tpi P'*i1 uwni kmaiivhifi toi 
Itvi'ivp |1.*> M'lmiiik h(i>ii (hp titilp -.If kfi'tiimmt and >f fotiiid upon mkiUklitm liy li I to tip ttplpitivu «v>ii UP 

riiatti'ti ii ii'piati'd at IL< • ('piitin and pv|ip(ikp piukndpd ifiat tha dafpktivp L*pit >• iPtu'OPd, ah t'a'ikiHifta 
tiAin i’fiaiiii'i LMt'iiaid to thp fipaiPkt 1 1 ■ Autlion;pd Miipait Siaiuin 1 fia Uit.at«on of wal irpau ktatitm can ba 
dbiptned py taliiLiiiomnD ILi lAraa l'oiIp 4l>4 


1 Wl LVt MOtMIH IMSI AL L AT ION V\AmtANTV 

tit. • 1,1 the *.H vn.i a!lf * >.laii.iti»i' t ’, Minn l.j, % ,ii-l« 

IP >1 It I’M I 1 hik ivai itintv Ik 'Ui| ta if if .1 'I ; .1 , .r 

I) "viuii ’.'v a-'v t" p tMlipi iha'ilLitn itk til ii,|nai«iu - i<(ii(ikp-itaiik<' 


O Gl Nt HAL MAHHANTV CONDITIONS AND LIMITATIONS 

1tiik wpiiaiitv d(ia» not I'liyai any f'pid latu" 1oi ippipcMmani oi iPiiau td it«i(tk o> ftu inhLhk tion (amoyai 
l>an»(>tutali«>n ti> and fi.im Pip |(. I AiithoM/ad Hffipii Station oi lamitniiation of toouHint'-it Of «vata< acuota 
haat (uiinp Kpiaacampni m ippau urulaf thii i^aMantv yviii not aktand tha atkovp wanaotv pa<Kuik 

T hi» uvaiipniy Ik pfttamiatl to pioiaci tha umi tiom aquipmant dalacta only and 1 1 > pkkumai m> iiatmitv wmiai 
tfkP ifumk of thik lAarraniy fpi part! kvhii'h tail hacauta of rnnamtiicaiioiv impuuiai uiktaiiatuin >mp«opp>« 
naiinianaiiL'a aUi«a. coifoaion miproiiai vo'tatfa. oi actt of iutd Of oihar cauaaa Itayond tha contioi of ill 

1 1 1 iipdfipi aikuniaa nor authoniai any ttatfon lo atauffta toi K any obiiijation oi kyananty o(ha< than ihoaa 
•latad iiaiaoi 

Any kuii^pktMin to thp loi'tiaiy noi«yiihitandinu ILi tfiali not in any avant hava any nat»i<ty unqai th<» 
kvaiianiy umpkk and until it hpk hapn tkanl m full foi tha punUuM tukhihad Tha MUfianty pantid «haii bagm to 
lun ai (ip»t iitiPvf atHiva howavai whathai Of not payntant hat iwan mada 


i LIMITATIlTN Of WAHRANTIIS 

M IS t Vi’MI SM V UMH MSliU^n THAI THIS WAMMANTT 1$ NIAin IN I 110(11 ANTANOALL 
t »I Ht M m LHl SI NT ATiON:. fONOl T l(1NS AMT WAHH ANT it S, fe Kl’MI SS (IH IMI’l H 1 INOLOOING 
mil N01 LiMl U i) TO TmOSI oi Ml HCH ANT AHi I IT > AND FlTM SS liVT A TA1T . ICI'L AR PUH- 
V\Hl 1 Ml N AHlSiNc i HOM SI AT LIT t COMMON I AW CUSTOM (UT OT Hi MWiSt ANDTMAT 
I Hi LMiH’l liOMl SLT IlUM H IN T HIS LiMl U IT WARRANT > SHAU Rl 1 Hi I Kl'. I 'SI VI Mi Ml PV 
A\ All AtU I 10 ANT PI HSON NlO Wl T HS t AM' INi. T HI PRICI DlN(. Si NT 1 Nit i1 ThiSWAH 
ftAMT IS PM Mt l> 10 HI 1 OH A CON’ "Mt H PHOITUCT AS DtHNl P IN IS L< S C T-kU at kPq . 
ItiiN iNlMAltVlNl NOiMPlllOV. .RANTS INLLUPl NO BUT NOT I IMI H P TO T HOSt Of 
Ml Hi MAN! AtU L 11 > ANU 1 ITNtSS fOM A PARTICULAR PURPOSL . SHALL LATLNO BkVONOlHk 

pt Hioin. sPtom p ABOvt in slction a and b 


f i:o*iSf OULNTIAI PAMAGIS 

U- SMALL NOT NS IVINT HI LIABLf 10R INClOb NT AL OR CONSI OUL NT I A L PAMAGiS 

AHiS.Nl. OPT Of OWNLKSHIP OSfe OR 01't RATION Of THIS t QUiPMt NT WHI THtR A CLAIM 

FOR SUCH OAMA(..l:> iS BASbD UPON WARRANTY, CONTRACT. TORT OR OTH£RWiSL 

G. 

Hits w..n-ant>' dofs not cover any qlass damaije at any time regardless 
of the . ai(^y^ 


Independent Living, Inc. 

Suite 2200 two tuctiange Place. 2300 Pearhfoid Road 
Atlanta. Guoigia 3034t Tel (404) 4bb 0927 


•tv 1 1 ' 

”Tnio7o?D?cvWo7o?c»?cri^’7^r^^ ' i'X, 



COLL. P-1 SHELL, P-2 TUBES, P-3 
TUBES HX #16 #18 #20 


__OUI 15 

1 #17 

#19 

#21 

1370F 

16 psi 

9 psi 

20 psi 

141°F 

16 psi 

9 psi 

20 psi 

140°F 

16 psi 

9 psi 

i 

18 psi 
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/ F/A/0 PU/iP AN::> 
CURV£ 

2. FIND AP ar 
StuaWACTiN^ punp 
SUCTION PSl 
FROM PISCHm<i^. 

PSl 

3 . T?EAt> AP ACROSS TO 
PUMP HM 6 , THEW 
DOW 14 TO «»PM 

“PEMMPIE! '/sRP, 

ID PSl 4 AP .\39aVt'^. 
More »P vacuum ot! 
SOCTIOM IS moiCATS 
AP « DISCRARCiE Ptl 

•♦•4..' (\ncRcs MCr.") 


CAPACITY /V GALLOMS PcR MmUTB 


